TO?, TO5t 'Q ■*# 

(Work, Power and Energy) 



8f*5lfas ftfcfoal* *1% I 


<£$ ®rro tort 0 m ^®t <£mm "tot to i «wifa»iM4 TOm ^ “tot 
^(PiPpu i t^iM fi*^ ^ ^®r ^Bf tot g»ii»Iw 

’tf^TTO ^-1^ ■®rir %® TO I ^ ’tfa'1% fafolfot® sps TO 
■“1% 4t ^ TOllW «£R5fi> gjfot ^ « <hw 'i% TO* ®HJ|i!m> 

TO TO l iTO ^ lim lilt ^ >JM< 1 »I'»J®I<I 

MlTOI v|f^t *im TOI ^5lt ^»IM stff® CSfc? Iflt ^ TOsKTO 

TOT C*ifi> f^ETQ 'ailc'il&il TO TO i 


^ft-w, *m«(Rmh, w-jo>r «tft 































^nl^'aah 





4 ^ cm 


• 'Q ^JWJt <p*g,'® *im 1 

• <pl®r, ^bt 'Q '5rc*C ^IM'T ^ > sc'© i 

• i t%?r ^iNit < pfic'o *im i 

• Jii^ifst^ « Rwmiii sim %wt»i«*n mm 

• “ll®3 ^IHa* *l1®*i R'®j'®|^ 'SRSff a i , H^ ^Jt^lJt ^*oc'o *il*w i 

• ■*t^? ^tH»^ * m mm *iRc.<q<.-i<i 'ST^i^u ^sm <mo» *im i 

• ^si?i«i *il®^ mift *it?Ri 

• ^14^*3 'Q l*1<ll 9 tW ^J^lw weft's*! ^ I 

• '®^- 1, l1®<i ®i*M^ ^Jt^irt <f*c« *II*m i 

• ^\5t ^ut <p^o© i 

• W^nsI *lfii»<M spue's iMi 




















TO, wm\ 'Q 




4.1 (Work) 

toto 4 ttor to ^iw^iw wi? ?# i wi toi?r cTO? tor 
<4<pf5 $^T ^o^i TOPli <rl?l WTO Pic?) mR <p?)c v s Wc?i*i !®Pi 'oic r i<p <pl'sr <pc?)c^*i Pp*^ 
*lil’<lR'8slc‘i?i ®1?1? (7# c<Mc*il TO? ?? i «t«il’4R'88lc*i?) TOt? ?H'5f TOtto ^P)PP3 

i crow ?*§? $<i? ?f? f ?®t tow to ?? <iro ?*r tow to? TOtore ?f? 
?*# ??w? to s ^ to Mk wt ??) tow ?w to to tos?? 

*ltol*t W rck?; 


VK = Fs 

-N 

‘PlC'ST?) i£ 1 TO J ($pT) 

tort 'srnut rwi = ml 2 t ~ 2 
\_=_____ / 


?®T C®§? 4 ?? 'aiRx^l'® i|?P5 ?T Wt C 5 %? TOera <^®TT?T < 4 ^ C'oBc?)?) 

cro? i tow eft* tore? ?w ^ wtot 5 *© ifro? to ^ to ^ to m 
crow to <?$, fto crow? ^ ?to wtro ^ fto tow to ?w «£w 

vaiFsi^lts ‘j^c'??) foulS ®ilc s iii>*il ?*?? i 

cstm 1 % to to^ to to? to to? w tott ?^ ‘wfl> to toto i tosr 
?W? ?t toR> w TO^©f to tow to cron <**«> to wtoft ijro to ?t? i 
toto #wr? to? TOrt ?Pr ?t ??rfi> to toto i WtWtoro? to? w? 

fro *lto TOf ?? TOW TO ?*# TO TO i ?*# TO^st TOft Wg? ?t 

?W TOW <pwc^i 

jj?t to 'gf? f to TOW to? <)*5c<p s ^9 tor tor ?*§to> 9 lt^%r to? 
(^ to^, ?*gfi> TOT TOT d ^TO^ltoWTO C*l? <#<® CTO tor^i TOj& to 
TO^? 

?TO? *ttoW W = Fs, TO? d *j?5 wto 5 ? TO? TOI CTO? TO TOW TOT TOf? ?^T 
'TOT CTOW TOf TOf? i 





















































































£oo 





cm* W 50 kg 10 , ® 5 it fifeww Ijft W ^TW <j>C 3 ^? (£|f% 

'»«ih vS®vs| 3 m) 

£«<!: osNu ^ 50 kg 3 ,t °1 '< 3 ' 5 R 50 X 9.8 = 490 N < 4 ^ 'QW*T < 4 ^>t ^®T, Rtwi 
to l $*tC 3 tea ^St^FT esmtCTS Wi ilR^T 

1 *tw» filciiM W PiG'srw ' 5 ®iG'© i 

to CStm 8 W ^ ^ 490 N 
T&’fcST fttw ' 3 |l\s^>|*« ^?T 5 : 10 X 3 m = 30 m 
4 lte£ <?$ ^tGSRT *lfiN*r 490 N X 30 m = 14700 J = 14.7 kj 


m ^5 CStsit? tto «ihcs» ^ F Sfrat’t -q^fuw 

*mm to ^?rc?r, ~**0 cmc* to s ^ to c*mi cm* stem m **\ 

*^5^ <P«U#? Pnm <£Rtt3 'Ollva^l*® Tj^5 W1? to 5 ^RT, ft’lft'® 

to.^^^tcsf? ’ttor 


w = F(-s) = -Fs 

<tofts i ^hPih ^ 5 t 

wftotw? m* ^ (nrffcs *%m wf ■#? *Hto ^t ^ 
^rt ^ i ^ ww ^ ^t ^ “fc’RT w ws 

<?rfs c^ft? ^ ^pto *ttom iwUr *m 

l 

4.2 1 lft (Energy) 

fcvito ^toe ’■ft *to q&wwiM w to •ra^foww* 

^mts® ■*!% ■•to* 4to '%$* m* ~m mm ^ ^ 

straw m* m cm <toi ct$, to wltoiw* m* ^ ^ 

W^T WRflU l ^®T # CTfflW OTT>t voiN^I '5ffFfa ^OfW *fc® «i[CTf|, ^ ^r*0lt?f ■*!% 

^°1G'S t t^Wlil CT^t I^IGiJ '®llG a llt)*ll m ^G<1 I 








































































^T 5 t 'Q 1 t% 




*tt% w® ft qfticfei ^Rfir ^ ^i?r «flM 5 r «wsw M ^rat 

wt^sfa fajrc '* 1 %, w tot 5 f#i ^iwt ■sitwf ^rat ^ 

ffiBfiM* ■*!% We ^ i 'flilwlw ^ trorpr <?r®tpr w ^t sjfpq ^rat 

9 ttf?T , oilc®il'Q iP 5 ^^c*m 1 i l>i'il^i , i ^>v||^|vs1ii ct ^IT cf*t ^®il 

p n, 1 w *Mfo§»iw pt *i%?r w w tot prtsr tos ffcifti 

«n>iicvMi wtt^p®*ttpr^ *nra *tfs fw tort tou* tos ^ 
■*t 1 $t fw «iw «<w Wit ^ «<w *iwt ^ri *i?ipet '*tfe tm W. Wpt 
■* t 1 §&tft? 


■># tos w m?r w®t! ’jt ^ wr pfipa w* «*fir cwtt ^t stw w 

sq^|^j<j> <p|«f <m! pr '®*l i T C^ <q«nH> '0|1»1C«1 '*!% ^R> <PW i <qA*jfi>^ 

'SltCTl' ^5^ Wt W TOTC5 <l*$fi>il ^ W*5f *1% ^5T OT^BT SfcHW 

'®lw fW PT^ *lI5*iH "*1% Re's p l 


W5$ <£RlPT ^ f^TClt WW ^t MPlflte WET T5rf plffs C*lPt5 I CWt ^T 
CW!t PtPtfi^s WT \»tec»l plfla ^p Pl]^» '“ 11 $ H®T PNt*f Pl^> 

it i 1 $ pm w^i pjj^ *Htw ^t wpifi>« w w ws ft* ^®^ 
■*1%pm^ ^ OT^r »<?r <Wt^ »lwN« c*fc?t 

W i wtfK c<plc*il 


*HtW^tSf W -> ^ di^lt 

i *HtwWf wr ^^5^ pm 


c®m ptc® TO ' M t%ar c^M far Pit ^ «flfl» w»ifir i pr^§ 

'oil^l '* 1 % ^®f? 1 f?^t ■*!% 'PF Wf ^f% ^ icul-si^ iSW ^ 

■snaiTi 

/ -\ 

lt t% <iiw J (®pT) 

«[tv] = ml 2 t 2 

k___/ 





8f?t: ^f5T ^p X QP 100 N 2i«iK 10m I*ic?i Pt^ i ^N*t ^*T 1^ v l?l'® fttc<p 

10 N P '®kc«n ^ Wf Wf <pwc^? (fsat 4 . 01 ) 
















































































io* 


'S'8*: W = F x s = 100 N x 10 m = 

1000 J = 1 kj <PW^ i 

^ W = f x s = -10 N x 
10 m = -100 J I 

cstm ^ 1 ^ ^iwt *tNto ■* 1 % #i 
wt ^*t% ^ ~s&m, 

gilt's! w i 


F -► 






^ /J \ 


^ (J 


far 4.01: <s©si e*R[ 4^ sfc*t*t 4*B 

3FT &t*Sl fiW ^RS *R3J i 


4.3 4&a 


•TH1 44C*14 <Plcst4 stMi ^rat 'fMI 44C*H4 "*t% 4J43.I* 4^ I *tlft *faST 4»*l* ^1 
ik ^ giuiieM *jr, ffrtRr w 'aiinic^ ^tont ■»!% *rw, ^rat ^ *t*r ■*!% to i fcnjto 
f^?T *>114*1 Wttf^ "fito «JMI* *N*iR*> *t% *ml* 1^4, ftaffr 

"4# i tot RSIsp*|ji esc® ^t ^l a n<pl RSfaHih csflsr tto «il4*l c*r RtSlsp*l* 1 t% to cto 
tore i^ * 1 % to to i <pfi?p ^ to 'sii>iiw* toter ■*!% to ^*r, ^srrsrm 
^letW 4#! 

tolcr* • 4 'oj'ol* ^ce^ to £to "* 1 % *mlw* i '=Nl*jfil tolvra 

SfiMlPf to to* ^ I’tW CFNW to, CT^T-’^nto to, tot to, ^ to, sfletoF 
to, <£tw to, f*^rc '* 1 %, torto** to, to^?r to ^ (to to i 

to* ^ptot tofflrt w *tfto* to, **g* wtor, tort 4*s to* 4W c* to 
toror *1* toa^ ■*nto to *c®r i "^nto to* ^jt> ^ *p© *nor toto «*w 1*toto i 


4.3.1 *tfs*t% (Kinetic Energy) 

^rar^Rit sto <?Ftc*t **3 toto^ 

(to «hj ^w* tor ctoc^ toto *>c* ck®r tor c*rcs *ttc*i 

<^c<j> toto **£* <?psit* to?i^ pnict *®r ate?rw ^ to w 

w< t%*to PNtpr w^i ^tto ^rmr ^rc® to 













































































TO, 'Q ^ 

<pp 4 <f q?ro * 1 % <it TO*tfi i *ro<r ^i*to *rot 

TOlft CT 'TOt <ll^|v||tl5 CT ij^T 'ste (Ftfa (RTO CT W3J# ^?T TO 2 fTO 
TO«t ^ ^* 1 % 1to-jIff ^t *tif® tos cro ^© to* ®*r to to^f ^ 
’rf%*i% to* i ijfiBHW tot ^ <pt TOFt *ttf® ctoto to, tos tor ^ 
TOTTOi 

<£)<p\5| ^^<1 %*R sluiR <pw ^* 1 ^ <psl ^t°i C^RIw ? ll'©*ll® c^l '5ff 5 Rt ^ 

TO®t TO <MC'» ’I# i 

TOTO F ^ TONTO m TOR TOsfr <I*$>C<F s ^ RTOtTOIt I '©tTOT <fl$ F TOR 
J l*HlR's <FhSt W ^(.c^ 

W = Fs 

ftfclSTO fifhr CTOF ^BIT F = ma *rfro ctof 1*sR 

TO**rr <p$i ^.(.«i 

s = -at 2 TO° v = at 
2 

11 1 

TO W = Fs = mas = ma x - at 2 = -ma 2 t 2 = -mv 2 

2 2 2 

to$ ^mt w« *nfr f ^ ctoit ^ 5 ^ s ^5 Iro ctot to c©ro <r *tfl? 
rsprto c 5 ^ "5^ 



v ft f^yiM *m, crorf *if®*i%?F Tftstus toito to 

W c#f ■*# fro ^ l 

5ifwt c*tTO w ^m\ CTOt%fR v 2 = u 2 + 2 as 
ij^TOt im 1w t't TOR '*$ft %R: |mv 2 = ^mu 2 + mas 

ma TO *lfTOC® ^ TO<tf F ftfa TO* Fs TO < #^' w W TOR *?f®R: 

1 , 1 , 

-mv z = -mr + W 

Zf ^ 

W^fK < 3 TOt W "*# u CTOt TO> TO<R TO *# -mu 2 W TO ^TO W ^T 

2 

’tMI (RC® ^ -mv 2 . >|vj)<j>*Hfi5 TO ^TOt <1WM|V| CT TO 

2 

J* 

o 

^y 





































































•PiNfosH 


■wwr ffmi ^ ^fk »ifar ^rcn 

<£&>% ^<m i t w^i^i 



«W: 10 kg to* <£i^§r **$* **t* 10 s 10 n *®r storm ***t ws (a) 

’1^*1% W? (b) 20 s TO TO*t1$ W? (c) *fw <$G*t 20 s *®T stOJft *»*t ** 
^>k(.°i ’iFMI® w? 

^tef: 10 N *®T sfOtM Wt: 


*TO?§; 10s TO CTH 

1 m 

v = at = —5- x 10 s = 10 m/s 
s 

(a) *TO$ *lf®*1% 

-mv 2 = - x 10 x 10 2 J = 500 J 
2 2 33 

(b) 10 s *tw wt to TO wf <?$ to cm 20 s TO 

iS* 5 ^ I 

(c) TOT 20 s *«T SfOTM ^t TOT v = at = 1 m/s 2 X 20 s = 20 m/s 



sfet: 10 kg to? m storm to *tfa%r ?*?ra to to^ so /, 

cm w? 


ter: 


1 

-mv 2 = 80 J 

£a 




































TOt, ^l®t «*|% 


lo<t 


, 2 x 80 J 160 m 2 

“ in 10 s 2 

v = 4 m/s 


4.3.2 R'O'S (Potential Energy) 

^®rc® to Rtro <iwMin w c®tert c^m «ro R®rfi>® to 

®*R eNter i, l%sr ^ i *if®*t% *i*Hw RTOt ®R TO5t Suit's 

toitoR, ertoitoR to* ®to tor to <Rte ^tf^r^Bt tjto to ctot 

-mv 2 ere® to i 

2 

TOtET 4TO TOsSt tank^M C 5 TQ?It TO, PRIet 
^®T 8l«iM TO *llPi4»i»l t R'{? Rf®3R 4»TO 
TO® CTOlt «lf®*l% fcTO TO TO TOt 
w»fic.*i TOsfr 4.02 Itot u'HItil TOt 

Rfts, lift tocro crot TOR Rtpr tor f 
ir tor to tote x ^9 *W$f&B TO 
tow i ««i tor rtor c®iro to R to 
wlwlUft TO^W R, ®ft cTOte CTtPff 
TO*t% eft cto? eifte F tot TOR TO 
toe* Rtoro tj^f'Q % c^ ftc®, ®t^ 

Rifto, RRICTO TOGTO TO®t R*pilSR 4TO 
Rft *®TO TOT i fTOj C 5 ^ Rftft CTOTO? 
crott TO%r tot, ®$ ^'TO ftfTOro 
crort »itoift efti 

RtTOt TO to TOTO TOft TOt R^TO TO® TOft C* ^TS^ffbv* toCTO C®®* 

^fro toc* i ®m rto wtft TOfft® toTO tow *£iTO m ®ctoto? cto 
toi5t C*C® tor to5t TOTO ®TO TOT stcatR -^jt <4TOt RtoR TOC® TO®, TO 
R$f TOR TOtC® TO® I R*fk ^ TO*f^ '*(1%, , lt®*l% R ^.CI'Q <4fi> RR 4® TOTETOT *1% I 
TO TOTPR R^s® - *I%C® TOT ft®? *1% (Potential Energy) i TO “ifeR w»lwl 
RTOR R RTORCTO ®f»U 1®R TO I 



k<H 4.02: ftfvKRT P^lflhRt 'SW TOT 
TOR TO >K-$fi>'© TO i 


Tpfr->8, s»¥-io>r cRf®r 















































































^ k r 1^i^n>C<T» Tift \5fa 1*R|? ^tt*tC¥ x ^9 ^Rff^® 

w ^ c^sw-*i% 7i%» ^?r 


V = -kx 2 
2 


%Bf TOt: 1%Kc^x ^ ^ff^a f^«3t £1^0 w?r cffi F = -kx ^r gfcgW 

TO, 4S <JM*H TO V = -kx 2 OTi TO® *ITO? (OT$ 

2 

iicafa 'to ®i^ ^r ot'to csn&^9%?r ^^0 


V_ 



^ff^r 


8fct: 10 kg «(.«« 10 m/s C^t ^<pi3l 1%5[CW 'G*fa *fi5»T l k = 

100,000 J/m 2 yifS ji^Ib'o ^wi 


>5w: ^is« ¥ lf®*l1% 


1 1 

-mv 2 = - x 10 x 10 2 J = 500 J 

& fa 




TtCSj^ 


-kat 2 = 500 J 

fa 


, 2 X 500 , 1 . 

x = _ m = —— m 


100,000 
x = 0.1 m 


100 


*rot w c^t ^r ®*twt piBt Iro -»i% # to i 'W $rot «im 

'G*fa CSfc® C5F& %5f ^TTO TO W ’ll® ^i'ac'a «!tt® ^ piiSfa 'TOf ’iRHfos 

tbrt ^ i ^ TO®t *IN^T ^RT %T ^ u bW 'o|<Hlc*'m 'SRJ' 


*o*lr 



































^5t 'Q *t% >o3 

^ ^ '5f5Jt ^«|fc«1 I i£R5§t C®Ht W C'«'»« ^ 

^rt^SlH ■*!% ^Rt <$3R CT^Q 3»3W> *f# I *lfa^ f£(^\ 

^r or < #^t 6 t ^sr <r5i^ %?kr *rot ^?r 

*ltWl ^tCSRT W "5pT 


W = Fh 

4^l(.*i F 3 ,cc^ £|«f8 ^®T h ^,u^ vSto'®l i F 3 aF ifi> 'oiNIwi SImH kilo's ^?T ^5*1 C3 3 
%& <sm 'Sl^l-to ^3 ^*IBW %&, F I ^*taT c^m* ^RJ <?t ^®T 

SlMl’t 3*3C'S ^T ^®R Rd%33 3C«13 *10*1 *|133'S*1 ^T *Tt <*R? 3*1 *H3|3f!>3 

'a'SfC«i3 »rH I 'GW*T mg ^C°1 


F = mg 

^ W = mgh 

3 .C 3 , * 1 T$Rfi>? 'QSR ^«T OTfi* P(Ct >3 3 >C 3 I *TW 3 &Im> ^tCST 

^c® ^ 'a®tc*i3 r*tr ?*r «iRici3 ^tca? stww <P3c^ ^r i 

m v»C33 iir^5T h '5®'®!*i 'gt 5 T 'SR W'sm ■*(% ^ *tW3i>lc3* C^C® 

R '®k(.«i <7 tSt tror h ^j^s? c*hr «ihM, ^*R ^st?r w«w 
ern mm? 


■*1^? R'oj'sh ^51?’•ifliT *lf^*l^ff© *11^*1% 

- mv 2 ^ ®lh3l t®Nffa *ilfl: 

2 

1 

-mv 2 = mgh 
v 2 — 2gh 

^1 ^«rr <ro® 1 % ^rat *iw cm ^im w ^ «<ft ^sjf& Sffcroff 

•^3*313 (.33 3»C3f^°lN! “11^3 *ft?T e lt fciC3 3 1*'*j^f '0| r U'»l<.3 '8|l»(3l '0|l3l3 'il3 J ^ ^2f C33 3»t3f^! 





o 

or 


8|ff: 10 kg ^(.33 tiRsfet 3•'^(.3* 100 m/s C^t ^*tC?I?r ^5 I^T ^ 














































ioV 


«'qh: ?|f% <ji<il i <il*R '*1%^ 03$ <P3l OT© 

3tO$ i 


1 1 

-mv 2 = - x 10 x 100 2 J = 50,000 J 

La La 

3*ffi 333 h Sbb^Ul C’ffetW ^33 ^F <pt f3*3 *t%?5 ^5^5 ^ ^5\303, 

mgh = 50,000 J 


h = 


50,000 J 50,000 


mg 


10 x 9.8 


m = 510 m 


w>|viiym w$ 4TO 10 kg m ^3^ w? i «<rt5t f%^ *o$$ §3$ 

*tt i G*JC<Plwl 'ssg*? 100 m/s C^t f^T 'oitosl ^33 *3$ i ^IgW^. 

v 2 = 2gh 3$$m to m>U to ctp3& *\mm 


«W: 5 kg *033 50 m/s 030$ fc*tBRT f$03 ^5 f^r 0333 ^[ 43 9m 

■*1% 43% 33t3 303? 

^S3: 3*$$3 sNw ’#*1% 

1 1 

T 0 = -mv 2 = - x 5 x 50 2 J = 6,250 J 

La La 

333 *tM| 9m 1 3m Wf 303 ^*33 h ^\33\ *ttf% 


= 9m ■*!% 

+ 9m ■*!% = 2fNfw 
■*!% = = Sftsrfw ’lf%*l%/2 


6250 J 
mgh = —-— 

6250 J 

h = - - 

2 x mg 


6250 

2 x 5 X 9.8 


m = 63.78 m 


om$\ ^3[3 3*33 ^ WfflfrQ ^TtWT *033 TO<T §33 9m TO 3\ i 


*0$br 




























































*o*lr 


im, wst «•»!% 


ioS# 


4.4 ’■Iffe (Sources of Energy) 


wsm tf^iw *wflrei« ’■ft wigr tM?r i wiSi^im ^ m, 

c^H Wf ^v»i>l Ssivs, c»i5| cqHta ^^51 »i^et ^5*lt?r 5,Ct^ 'sjl'sltgtf^ \a1<i1 ^isj^ R>jj^ ‘*tl% 

^c?r ^fir ««wBt %R <RQ?iti ’jfa% fife* «ra^ '*1% 4.03 ffar (TNtwt 

w^i 

4.4.1 "if (Non-Renewable Energy) 

smeto <?RS$ ’■ft 4M4IMH tfc>$R ^ft « fluffs ’lit ^ 

^R OT*t ’’R TSftfal tibfetilt "*ft^ w «rac^ ^sr^l^l CT CTStW 
c 3 i'elc<i ’■1%'Si *1%W 1 



ffeaf 4.03: ftffa \S*R 1 


fhlR ’■ft (c®*t, *UR <iR? ^^ll): lilt ’■ft^ PRESET ^5 C55T, 

’tJt^T ^t 1 C5«T ’OPT ?T ^Rt foiftt ^6^ ^NlR, ^fK «W-C^lf& ^ftW 
’It^’IRT 'sflfihr fits twt ’Ips ^|vjRw<i ^fl ^fir W ^ ^1 fa? 1 , sfc % csfcF 
<Pil®ll, C®®T ^ ’1jh(.«P 1 'Sflfik Ifa (?lw OT C®5f OsMf ^r (Crude Oil) SlRfw 

w*im wfljcnt wr* ’sr <*itw, R^ltnfti'o PTflpir ’itom ^ c^l®r, feR <*t 
wmiPim fim w ^ «*ro rw riesi« 4H4W«w *wtf otto *itpn 

tfa <3|E^ CT *UR (R<T <7lf& ^S %SR CH 4 , tlRT RtESl TS?^?RW i£R? ^SRjRj *tJR 

<R*itFit *nro *itur «<Rt ^rRffi to to «ii»iicm 4 iwi«nt - w ’UR 

virHiyi4®iM tor* *rci »nl»ft^OTi*TO?rfcTOl*lh 
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FUbQmr ■*!%: <rr ftfcfoiiR Rto rrrr ws, <?r*rftRe w «ri?r 

R<Rn<r rr, <?$ ^PitfR ^ heater i ot, rjpt, wit Rt ^mFriv, R%t^tR 

Rft^t «£RS®t tR«T SCiJC^, 4?|M RRRR <PSt<n RRR RCR RR l Rt^R iRCR <P'sj^ CsR, 5 lJPf, 
Wit *!fc* fwt <3$I%S # ’tfRRt't $fcwflil|v| ^ Rt^R 4R RtlRf CT^t ^R^RtR W 

crr r>sr cw^i c^r^t (Pt^ rrr cr ^icr ■*# ijirR <p^c^ rR crI; rkr ■*!% 
rjrrr w® ?ncv ^rjr r%r to c^r, s&Pr, wit Rt ^mPRr to d3w$w 
Rv5£$fR ^ <j^j RRCR | \5RMR 'S||»|lt^ to rkr fto I ^srr ^t rcr 

rrr crR to tR c#t ^5twt <r^, RWt ri^r wiUiyp fRtostiRt wtw 

Il'Mll '*|R 2R% IJI^R <PW <4R licit 'RU fasg. <PC1 C<P«ll 3.C1 I CRRR flSIipiR 

fRtot, «6t ^ w ^5 tot jwm ^krr *i% Mr w i fato«R rfr ^Prtf^ 
^sm 4)$tiblt«r<.Htl 4Rsfr «lft«ld>l*t C^, *RR *11% elW>M»1>l ^St W 
^i^ic'Sh, R*rc^ cR$t fto rrr cwtt 'jm <?$ i 

4.4.2 •RtlRWt’lJ *1% (Renewable Energy) 

^ CR 'silUC's RljR RRCRR *t%R 'Q’R Rt^R WRt WT *m. 'Sf ^T?t, <4^ a^Ms ^5tRt 
4RR ■*!%? e*R 'Wit R>CR ?m, CRtpRt 5fto RtCT Rt i CRR ■*!% ^5ftCR ^PfR ^RfM CRIR 5 , 
C'SftRR-'»tT>f %Rt CIRS CRC1 5 , ^®p Slhscii <IN>I CRC3 5 , < 5R%r Rffc?R ^3^ 
RjPlRt c*tw tot ^ rrrtr *nft ($& i 'iiiijicM ewit ^afott ^t ^t ct 
■* t%^«Tt <i«i(.'s C’t^f i i5^c«nlc<P ^»IT ^?t 'RPRWPIJ (Renewable Energy) '*!%— 

^PfK CT ^*1%^ »Rt?R W*IR, OT ^t^t (fltlfir fto ^RRT CWtt (R^ i 

i£|^ '^5 <3f$|fta 7R CT ’tot't ■*!% "W 'SR Hts «K?R liR «Pt 
^RPRIRPU ■*!% I W %T "Slt^ ’iRwl '5£E^ I ^ tfl W51 '*to' ^R^R 

^tftRf <R^^i 

<JR|% <pt *t% % « «Pt ^ RWRRPU *1% i ^R’R 

C#R «Pt ^ CmR^ Rto % to fajR Mt WI R% * 11 ^ (Rl ^8 fto ^tR Rf 
^ i£| WSf Rij)-<c<PC«^ '*to ^?TQ ffto RR Rt i 4^t 2Rto Wit I ink's 
Rf*t CRQRt RtotRR R5 R# ^t, CR « *|f^% Rt^R RW 7^ 

I RRR ^R» ^lt^ WT til R^R 'stiR'jj^ci 5 ® ^S|R ^sfR RSCR Rt I 


O 
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RtCRtRPl: wRyt'eH *R RRTO R15 RRRRtRPU ^ItlPf RtlRPlPf (Biomass) CRtRs, 
RkRlRPl RRC^s (RRtCRt RR RR^, ’«l'5fcSt ^RRR> I *|J^% R^5 W?C*R Rt^RR 




















































































































tos c®*r, TO, TO, ®?eto TOf® 5 ? #ro TO5 TOf®, *mfi$\ <%iPiui i TO TO® 
TOFtcro <j<i^iQ<^ *?% <pT x i% toS? to? I TOq *£&?$ to toTO? 
w«i(.«i (TO? CTO ^ TO I Wafa'S <?l«llTOc<P 5 ?TO 5 ?£TOJ '*1^® ®TO ^T® 6 ? 

®c<? toto toto? emiwi to i c®*?, to ^t toto wt *{fst% cro TO? TOfTO??? 

»iTO*it<)l’lJ *1^® TO ijfi> f*?, ®ft® <il«iM(.*is TO *tf$?T 
cTO*t%, ^*1%, to??? fro ®?m f^TOn i 

^ ^mcTO toi® ^ to to? to* ^HfroenlTOm m\*m <ro® ®r?M 
®t*r Rt*u« m toto cttoTO *i% *f?ro? to, cTOr to*$? *1% cro®?? 

TONfli (To to TOrt ®?m ®tcto toh5? to c*tifro ®c?i to ?nc®?r 

<z *it cTOt TO *??, cro ^ft?r TO?t cTOt ®rfrof®® i ®? W'Q *?1TOt TOr ®?«t f®?®? 
TOft flcro?, t^ro \^m ®ro TO*i5t to 'ii^w to® to i ®mTO3 to to TOt 

'©(Mens ^ fro?r%? TO*i>f *?%? ^Sro i ®?*tc® toTO 'To' cTO? fro fro?, £®f® 

to to i ®m (to c#r wfeR TO® cTOtt® toiTO Ito® 1 ’tm tot 1 ^iwii 
< 3®% 4®$r Top® tfij cro?t?r ’un?M, TOm to *ttta TO 5 ? ®m faro 

facets TO?1?I taRi <PW c*iii I 

TO*^: enrols TO *TO TO TO <3TO CTO TO*lt 1 

®iito« cpfc*t ®?trot ^TOt to TOrto fi*n®r Stroi^ 5 ? to ^®p® ^ f®^ $&ctoto 
to 5 ?® (?TO cTO ^ TOp® TO*i5t ifU i ctotc 5 ? to 1^®^ ft"n»r toctt ^r, 
(TO? (TO ^ TO ^ TO TO CSTt^Q ®ito ^ ^ ^r, cwi 
TO?mt%rt TO ^ to 5 ? i «flTO TO TOTO 5 ? (To to^ csitoTO TO® ITO^ 
’ft'QTIt J T«<l! < l!'®l 5 1 <Ptt1 CT *ll® I'sQ "TO ^ 2tf®TO <l|v©C^. fiftn Qi-i 

■*t®f°^, TO (.4IWI (TO ^fv’Uf ^ i 

^Iciil^cii^i: <3®% to^ (^ "it 5 ? to?? to ®ijt*rcTO®r ^©f% to TOts-cro 
TO WR i ^rt, TO 4 TOm (TO* ^HlTO TO 'aoHWl^n TO 
(TOi# TOtSt TO e R J it’U ’N® i TO TO^ to ®HTO ct cm toTO ^ TO? l*c«rti*w 
’ifTOs TOTO To TO I • s jR%® ®RTO m 5 ??' TOTO ^ (TO 5 ? CStC® TOP# ^?TO 
c®5? *nro to i ,i 5^% to® <?tTO «ot>t Ito to^ 6 ?? ®c^, ®tcto c^ (cw TOr?) 

4 TO 5 ??? C®*? ®5 ^l®lw TOTO TOC® ^ TOC^ I 


J* 

■a 
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^y 




















































































































'jj'ol'to: v ©il«i<pf5 ^©fto ?t %'3?ttor (Geothermal) 

■*i% i ^iiwiw* <3to? wto« wr ircmfto to to? cto w<r to tot to? 

TO?1 cto cS? toi to; cto to <p«i«p R»c«ilPii5h ?n© m? w® *ftw tot?*. 
wi%?r to? fcm cro m \ totot <£wwt ?ror ??, to toitotw ^ 
TOf? i wtwt wtwt toto m tow <totw 4 mw? to >i^ *rtmt m 

CTOTC? CTOc«nl <u<ito *«it*. i 

4.4.3 1 *lto <TO HQwHu 2f^ 

mt <3toto <£im tow«i tow? to toto i toro mi toto to, 

R**^ 'St r U <|R *lilk < H(. < P *?$? <Pt<l WTOt TO ^R<p ?t^? R^ t?^l WM 

CTO ?t I <5^% to? 4*1? WWlWl '*1% WWlWMW TOW 2f^5 5m l 

toto ?r to, stfto to tot? ?t to mt to grot tofa tow 
mi 

to? ^mm towwt? TOt? srstw? mcxii ?vs toiro 6 i to^ TFtor toto ?t w?, to 
m? TOtt i Rnfi>w$ <m4to tom cto «ro* tto to mtto 

fcsf? TO TO? <Pl4*1 to- v ®lto v ® 50PT ftaf? TO, CTf& i£|?5fi> tstolvS^I ’em I TOfK (£)^ TO 
<3®%® TO1W> m ?NW *ltW 4 TOW *3f^? TOITO %? %? CTO5 ?tt^, cto 
^Wt ?TW ^RRvs i WRj? 5 ^TO©t? TOW TO3W? 'TO 5 TO fto to? < 3*^? 
cro to^i c?row <3®% cm? ww? tow into to m* ftoft mto 

TO towwt? ?#TO 2ITO (TOW, TO ?TWT 'TOftW’f <£lto i <£T^ "5^© 

?? w*t Rt? <pi4»i v!si^-'©i 5 ii^v© f?g??w? toRW ^itwt?r w>vi < 

tolro toroc® TO^t v51^-^i^to l^gwt m ^n, to? tolro w ^tto© 
croto <£ito crotoiTO tot tom TOrm c’fferwm ^smj ^ ^ w ^rspft 
tow to wfl> toroid ^tj i ^it^to mto tow torom *t%ro 
tom TOts -snwf "stiwt mro ^«t 1%wt sn^fro ^Wrcm TO^ c t ^ms? to 

TOtw tow'f Rmrr mw TO i TO ^ ^tlro*! TO^ r c>ilR>W'© ^toro 
crowlto wtTOm ^f*lTO ^tort i 

'PtofiTOtw ‘'itrocm mTmwt’ii ■*to siro to, ■to toR^cto toj 
s#w to wsTft to to^t i£i<pto> ^rmT *nto to towcm to, mjfto 5 
■pfito sfTO tot tot? tow tom m?®t <£itoto ^t? mt? to® m? i 
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4.5 "Hilir R'OJ'ol 

(Conservation and Transformation of Energy) 


4.5.1 "“tte R'oj'ol 

'ansiltw #^?T CT ft1% Gift «iRh 14 l «W CTtCTt ^ <?$, 

4fi> ^ CTlC^ 5 ^SRJ ^C*t ’tRw'ai ^ l tiffin*! *fN?T fc*lCSI >g«ic«l ^51? mlCT! 

ffit wif ^ri *iN?iiJr c^c© few 1 ^ ffit 1^*1% ^rc« «itc^ tfm? 

«^i »»K ■*t%^ ^ii*< 4>Q^ ^r i 

^K^mm *m ^tt^ffifi* w c*dw ^m "orm ^sm m 

'*!% *rf, '®K(.*i HfeiJi m»ni*i Tim? 


(a) 



T V 


fi>3f 4.04: <?flT> tiffi? ■*!%? TUCTf ’TfH WT I 


^fr-iff, *wH^b5|st, »*r-io^r oft 





































i>8 

ffSRRt toR$ R 5 ^ to!$t R*R (toto to^S to tot CR# RR to CRto 

* rsptcs CRto ^shnr to wfk rr tot w Rfto 

toRtRi 

fRSR 4R? *tf^R^R W'SW ^Rhsura S«iN?Hfi> ‘ERS.RiR (fi>R 4.04) i 4R# C^fS RNRCT 5 
-^©1 Ptw c4cR RjPiwi fowl <|R ^rat ^^RttR ‘fl<pj; u>(,*i Pir 'sKc®i (.•*# ^R t*RR '©uNt 
(to 5 TgRCR ^ RR RPT W CS'SR 4R 5 *RPR Pslf'Hfes RR i 4RR RNR^t 
(BJ25 ftoT 'SR CS^SRRSR ^spflRJ RPR T5RJ CR# ^$R f*RR ^SR^tR tto 5 Cto RtCT 5 4R? 
'®R RttR RfRR RR3R RR1 P><p RRNIw RRR C*ffeR '©RR '©14 CRR Rlc<p ^rcdwi wi*1 '©1^ 
CR# (to R to ^5Rjto CRffS to 5 4R? CRR to*R Rt ^QTTT #5 $to fes to 5 

^sr«tfK 'sR c^sr ^rr 1**ito%R wjt rr i rrr 4# rrot cto to to rr 

^R 'SR t*R|FHfes ^SRJ <R# ^rRR tto ^SR^etR fto 5 CRtfS «ftRS I i£F»ftR ’IN?# 1«U'© 
RttR 5 4R° P«tto| (to 5 RfsR% <£R? (to 5 t^i^s‘1^ RtRf I^RSR '55^ RTCR I 

R<«t , 5 ^^ ^cj R% ^ R 2#R# W#l to 3RF© S[R*s! 

<p!c'str. R^R I^IRSR ’01; ^Np<p 4RSt Stfl’Rt I ^ 1R5R 4RS Rt^R^R RTCR <R 
^toR to ^sr rr i ^toPR tos^s rr *tf$t 4R 5 1*1 to 5 to crps to i 
W5RT tolPR tHHPtH #to RRRttR CR R% <?# <R# RR Rt NvR'S RR Rt, ^ 
'SR 1R RIrR^sR R>CR I RPR R%R iRWSR I 

4.5.2 *1^ ^’tt^ 

RflRRt WRtPR RRtol R%R ^“RltoR ^RRRR (?#, (RRR: 

(a) ftSN Rt 1 t% 

■*I%R ^IttoR ^RlRR^ to Rpr 'SftRRT RRR iRPt 1 r^ Rt R% ^RlRRR 1 r^, ^®R 
RJRR ift Rto RRto Rtot ^RJRJ Rto ^IRSR RRt RR i ^ ^ RR, 4R 5 WRRT 
(to 'SRJ WRRR 1R^ R% RRRRtR RJRt RRto R^Sf I ^NtPR SRto RRt RRPR 
■*1% toR *RQ ^tRRt ^rttoR RtRR ^IRJ ctot RRRRtR Rt to RRR 8to ^sf^ 
■*1% Rt RRRRR to R#i ^RRt ^NtPR fciRfRR #to to Rt 

^rirj cs#tR Rt Rto Rito Rto ^tof^s rc^s crift i (rIrq cstw 

R% toR fR^ Rt R% (to RR, 'SR toS ^rlRRt (?#R Rt 

toR C'Sto' fR^S, -ll«(.<P £tot cstw R^s iRt^sR Rto CRRR (to 5 RtPiR 5 R%^S 
^toR R5® (?# l) Rt 1Rto <#f Wlftps ^tofRvo RR I RN, m«m 


*o$1r 




































































































TO, wm\ 'Q 


wt 

<rt TO wtpto ^THsfw® i toTO fcTO wro ^ij ^cron 

fofcv wt*ro ^?n TO ^w torw TOiw TO i to^iwg wmr TO fwjK 

■»# wtr® ^*ttTOa ^ i wmr 'iiiwitM piiTOm (UPiwiw^i TOifro IwjR 
%?I TOf TO; CTOPT 'TOC®! TO TOTO<P TO^» ^ttTOlW ^ I 

(b) TOUA* TO 

»i% ^i %ro TO toTOw TO i wmr wimpmi tor 
tot wro ct to ^ TO TO ^mmfw TO<t w TOs© ^pcert i pi 
^ m^cr toic^ tor *i% toto wro to to toq *hwh* tot ^ i 
toTOw TOtw wiw ^to<t wro wtrot wmt ^»g <to TO* i toTO* wtprr to 
* iTO i to, TOt, fro?*r <Jt 4 *ro<r to « HHIMX TOipt 

<(lI«l<P TOc^© TITO'S '^F© (TO I TOs WtPlT WC3 Pf*lPT 'Oll^l PTO slTOl»i<P TO 
sro toTO to* p$ toiTO TOiw Tops ^ttTOw ^i to wt^ffiw sn^ ^pr 
«i>ii*iftw TO* its® toto ws $to*TO ~$m TOfa, ptto TO Uyfo* 
TOtw ^rofwa ^ i pTO®i d>PiwH cro ’jj to *nf^ trot TO cro wtwi 
tor cwipii wnRt <$» *it«*t to *i pito *#tf* w to TOtw 
TOtw tot i «i>miftw TO* >i<icxii $*1**®! wt toipki *t 

#ro «n% TO*, ptto to <ro ^mt?ifw TO TOiw Itot fwj^ TOs© 

^?n 

(c) wMTO 

TOto* 1TO (TO 5 Rmmi w*pt *}fTO^ >i<icKii <TO »ift?r ^ 

(TO i TO®tn TOotu ^fro ^<1*1%^ ■*l%00 i 

«IIc<I<pITO (Thermocouple) ^ R>s( *Jl^ ^RPlfl^lPT '®T 5 t sW 5 ? "PW 

TO (TO 1^ ^ff^ c t «tTTOT^ £f^s TO 8H?T (TO 

■*ntro ■*!% iw ^ntro ■*# fe ^ iTO wr ^ i (^#m wr ^rj to?t 

«iN<ph '*11%^ WTO WTO ^ ^t i W|^ Wt’f f^?I WtM ^ PI W5f «T1^ TO 
TOTO ^ TO WtWTO (TO fWjTOtetft TO TOTO TOt ^I |) TOrat CTOWfw^ f*TO 
TOTOw *t%W ^ W1TO ^5”W ’UITO W«lt W M ItoIWC^B TOCW TOTO 
»|%CW ^TOfWo TO TO i 
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*l4l*IR'asW 


(d) 

wilwiSw fajR &®f?r ^sr 'qhw nlfa<p '“ffe nmln ^c*r ®l«m cstw 

cwtftor ^*mn ^sr i w 6 !* ^ wt% tef* 

wNIm 'oil-'iw nlfan 1 “ll& wfflHftcw ^il*'sR'® ^, 0^1 

(e) ^tWt^^ 

«ilwl wh^ln 'snh t*T<s wniHn (*w6t RPnS wHWJ «ihsl C5lC*f 

ot* tc® •tit, mBiw *tmr '5W i ^ ceca ctPt ^ ^5?i*ifrNj'fl afl^w *mic^ 

^HMtn isf^s ppr »ilto*l'8JSw 'S^sh ^rat It^R t&lwls 

'%f\bo* i oil«m»h whin CT»r njn^Jn »inhGi «l1Wt CTlC^ 
fajR teRr ^it ^?t i ^e «pwWlf«r* ^t*tw ^tar ^ 1^ ^rat *rait 

'oilwln* hKwnl wShlRN I^vm 'oilwln nhlsiRn* OT?t i 



t^3i 4.05: fiS&nln 1 ff§ w»w h^T i 


(f) «^t 

C®t=RIt Fmt fi1®*r "if®* '^IHtCM Tfi&t "Nfi» (FrFt ^^1 

CTWft WVlBt *I*P# ^ ftptW ^*Rt ^lt *tl 1^ 

^sf* ^*1^ ^ to Cfrhai^T £ = me 2 (flt ^3lf& te WTCV hfcc® 
^ll^wn ?Wl**1* ^«tt VriRuiC^H I R5f*flH CTffllS "1% ^Rl 

c>htw sfa© ^ot’t, ^it 4*? *p*? *t% ftrfrat«*wt*t# w i "t%* 

^ll*tow< <*it ^ c^itc® **, ftsfrnft fifwwfl w *nrt *sr i * 1 * 1 *# 


oifc- 








































































RSI'S?, ^5t 'Q iiH 

wift fc©fR w <?$ tors rrrr rrr rw 4R? rjr TOri^r ^fro 

CR<^ iJIrrIto facsj cet*ilwi5w iRijJR fc©fR <prI TO (f^ST 4.05) i 

*t%r ^ rrto fim toicrr totor , ?te «^w tourr ^r# hr fRRR 

tot rrto i ■*# rirstfi^ Ito* rr tor ■*!% rfrR rrt rr rt i top Irto 
R froN wift to, <?$ ■*!% tort rrrr rsrss Rift rt 1 (h^rhs tort tort c*$ *t% 

CTOFlRR RR?R RTOT CRR!) TOTR RRRt; *t%RS 4Rsft (TO 5 TOJ ^R RfR<F©R RRt 

to ^rr Rifapfct tor^ hUr torr to i ^5 4 $ ^rto^t to ^mfire ^r? cr5t tort 

RRRR <prIr RRJ fTOR R1<§; Rf 1 RftR TOSRft '©ihf.R TO^R ^falR**F©T *R I <4fi> 
RllHft'aakRR CTOR (FfTOt iRTO 1 

Iwr crrr RtRftR 5 R*faR totr^ <*rt>t tot rt <ro? tott «*w rUcr 5 TOJ R^ff© 

fim <pw 'oi*i*®^»|«i o«il<i t 5RERT% t^iJl CRf*tR t'©R RRR u>v| <pw (t£l<pfi> CRllR 
C«HIWUHW #CR tR^ RRtS CT$ iRijR ftc?$ TOTR CRlS^M* CRRKRf RPS I <flfl> 
W#I MR «iR# CRftFR ^RtTORl CRft RSTORI^ TO TOR Rt i) 

4.6 W 'Q "*1^ (Relation between mass and energy) 

(TORT TORT ftsstft ^T^l^R ft*# to tofSRte rrt to?P cr r*§r to TO 
Rft i£|RS^ RJTRR, 4R° TO m CR 5 Rft Rfecv© fRlTO TO RR ^©TTOR CR^ Rft E TO? TO 
RfTOTR TO^ E = me 2 , CRHtCR c TO^ TORR CRR i TORR CRR (3 x 10 8 m/s) RTO, 
CRlStCR 5 R< RRT TOR TORT ft*tM TO RR, TO TOf TOR TO$ TOR *&& TO TOR 
RTOT TORT iRTO ^ CTO RR, Ir^IrR 1 ^%TOR f^R 5 RTTRRl^ TO TO i 

fR^RR *li^CR»tti9 (RRR ^TltR RJR^R TO TO TO TO^ ^wlRRlR 235 4TOR 
92t^ C£TIT>R TO 143t^ fR^R RTRT^ I 2fffTO© TO RRrTR ^ RR, TOT 0.7%, TO ^TRf^ 
703,800,000 (704 ftpRR) W ^wlRTIlR 235 iR^TIlR HR TORR^T 

fR^lRR 5 5JTO RR^s TOR (RfR CR «lf% RR TO) ’TOT ^RfRRlR 235 

R#Rt%%T TOR RR, «d>T TOT /fr 92 TO? Ba 141 ^ ^6T Ir^UrKR TO TOR RR i 
TO TOR TOR TORT 1%R&f fR§§R CRR TOR TOR (fM 4.06) CR^f fRTO RfRTO CRRTTRT 
TOW 
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In + 2 \\U ->l 2 6 Kr + 'tlBa + 3Jn 






































































































ttbr 

<|R j i»i)4»ucH5i <il»i 9 ttC*t mf 'oik^ 'sR wT <K3 piuk^p v»h mt «ik^ 
'®M<1 IjTO Tsftm (FtTO TO TO TO, TO TO C3^ ^hc«1 
E = mc 2 ^i I ' ll 1% Rpim TO TOI 


n 


— O 




- on 


■ffef 4 . 06 : toro i *il% i 

touR <m 1rofi> to to toir, TOt Toot to® *tfto to to ^Rot, 
mro? to $®mPri»i ( 2 Hu) prflpnr to » tor rti <rtoitor ^tOTR 
*ttofi toto to ^rot ot^oti to R&mRto ( 2 llu) R5fiMii« Rto to® OTto'G 
cross to Rtrat ’■ft tojrt ^ ffisSH to i RfcfiMHu 
«<ft tot to to to tot fUBfinnwin to tor tot <?rott tor to 

FtSfolimw CTO® TO iTO* 4®tOT b®lOsR «ltC^ I i£lt £lfo?lk<P ROT CB^R fR-ssomTO 
(Chain Reaction) i 

i£|^ ’t’^Rc'o 2|"B® TO TO '°ikR, pR 'ol v Hl® <imR ■‘PW *nto RF%|® ^»cn 

pft rW to tol^r ^to cTOmiR (to* t^. fcoR TO ^?r 4 <r 4 r^r 
R^CTOW TORT Rt% toimR R 13 KCTO! 4 RRR RijKCTO CTOs ^ 

RTO CS^RRl^ Ir^ *ltTOTOi TO 4$ fR^flRR tost? *R CR R®tT *to Mr 
Pile'll <14*^1 '©R OT*1 ot1 ^RR rrsi '°ic*i < p 34**1 rRRH'oI Re's 

^Ri toimR IrIrTO *R CT Rt®i% lR^3aR <RR RR WlWl'BlM OT^Wlt* TO CTOs 

cim R*to to *irot$ ^Hrr Rftmr to to rRi R® 1 h «4 <?w tor to 
tom *mro t^tlmR touto tos mtpro to to^i®t m®i prt^it to 
f^HmR f^-^uRros tot ^ 1 





















































































^st, wm\ 'Q 




4.7 ^St (Power) 

tocto frwto #wcw to©t mro wi? to to* to tow^ cw TOtfr ^tM 
mwiww tot ^ to toi to? toNI««im ^wr *R*to ^sf^nc^, , ro^t 

^(.c^, <pTO TO i t •'Hon W < pI'sst <p<il ^.(.ii ^ll<P(.®i ^TOt P ^ccr.: 



t 


towt croft tot wro to ^ 1 * 1 % ^*n*c* i *t%w otto wr <?$ TO tof 

W>TO 'SftC^ tol ■*% f*t1 5 TO TO TO TOf i TO <mc« 1 'TOsI TO?® *ttft ^'®l 

■*% ^i*<sw<i to i to? wt ■»!% otto <?toiw TO tos^ crow i 

Wftotw to?s to TOwt TO tocto wlft toTO* csfcTO, TOro ^toto to cstcwft 
to* cfSt TOrft m £R?©ff cro TO wif*tfijw to ?wz¥ tor?® i to®t wiPiffcw w 

TO* i||i£|| ROW?. ^^ 

TO®tW TO*P: W OsTO) 

TOstW «: [P] = ML 2 T -3 


<*MP? TO TOR £TO TORSI'S 4ft TOTO TOIOl« ^ TOffr© I TO TO OTTO 1 ^ 
TO TO WW TO^r TOlWt TO 1 «TO (W) TO TO <R *% ^tlTOT W^I 
TOiwt TO ioo w to to$t TO tot TO TO TOre TO otto 100 w TO 

TO ^1 *m TOCWW TOSf TO, CTO 1000 MW PtfBljMlH f^CTO ftTO TO 
^®twTOcTO tolTO TO^Pt® TO OTTO 1000 x 10 6 J TO ^*UT TO i 

4.8 -+s<WSl (Efficiency) 

^ITO TO$ TOf TO%IN CW TO?P TO TO# ^ CTO TO ^ ^*tlTO® TOfiT C^TO 

TO TO^ TOTOt TOw ^TTO TO I WRcTO TO TOU^ TO?Tf CW TOffi TO TO?® TO 
TO TO’lto't *1% to ^ ^ <£|<# cTO ■*!% to TO I 'SrtTOf TOtCTO ^r#PT #TO 
TO TOCTO TO TOTO TO i TO TOTO ^T TOTO TOi TO TO TOC?$ C^\ TO 
OTtpro® wt ^r wmt TOc®f TOw wro to i ctowj to toti^ ^TO to wt 

WTO TOT ■*!% TOTO TOC^ TOCTOC^ TO TOtfs TO i CTOWJ TOWt 










































































































•PiNfaH 




^tf*t <imN ^13 Stfs> i ^»<ir*p'©lGfl> ifpstR cspft 

Sfa: 

Wf^st 

^to5r?*lfaW 

x 100 


^■*1% 
stars'*# - Hfa^sjHrar 


x 100 


afct: 1000 W <*ET tfisfl* csnfc? S*ET 15 s <4 10 kg ^BRT S*§C^ 10 m 

T&’ter ^HI ^(.®il - *i%?r 'ocH&ij w? wt^sr <p^>? 



^tCSf^ *lfaM: 10 x 9.8 x 10 J = 9,800 J 
£t*fS 1000 x 15 J = 15,000 J 

15,000 J - 9,800 J = 5,200 J 
*<W'e| = -^2®L x 100% = 65.3% 

15,000 J 

teHfil ’JFT "5SS <*Rn>t Rijjswcm fajP?, WS ' 5 TO' "ifa 

Wir ^ dro ^*tw cwsm *fir faRwce? 30% 4 ™ 

*msn 


afet: fiitwiu sicn 10% w* sjerm sfc*r w «>Tw>i? 

^?T: 0.9 x 0.9 x 0.9 x 0.9 = 0.6561 
fast 65.6% 






























'qyr R 4.01 



^>o| 



fcwte *11 W& ^st <&$ ^t 

Wllfe «iwfl» ^ lira* f®lt? 

<p|c.«m «Jt^t: 

1. <iHH ^ 1^ 1w (,nl'o«nl I^T ^TtTT 'flit i 

2 . nhlwi f^? ^Ijf ^ v 5 h>\o| CTE*t l^cu cnl^oil 

1%5^t I^T '5®lt^ '£»'©! CW^tl 

3. t£r^f& 'S'spt 's(t‘ s it?r *rcaf <.vshis ^ , sitc 9 lt i 

4. '{jPi *1^® ijja PTfvto 1*TMJ 4»W 4 >v ® 5^J ^SRf 

ffTC 5 !^ CTC*t •Tt'Q1 

5. 4<P^»lt<l G5tf*t? ^5RI CTW ffi® f^Ef ^5*fW 'Q&13 

^ ^R£|^ <PC?I Rc&H ^tt'Q I 

6. 0®I*IH ^ cVol^H *ll3)R<P ^T®t <3? ^Cat I 


*|wi 5t©\sl: h =. 

'4fe*<«r Wt: g = 9.8 m/s 2 



(m) kg 

s^lw y oil?r (t) s 

^I|\d»| = m3h w 

t 

































^W*T «lt^ ^'o| C^fC^lt caNn '*1tftfW "Wot GStft**^ 

«t® *iiDQ 4 ^nst c<«n^ c#rsn ^r i 



*hHRwH, w-io^r cs|R 











































4.9 

(Role of Energy in Development) 

4mfi> cm*R TO ■*!% 'ft TOP TOC5 i *1% mm W 1m 

4mfi> cmf $m© <?# C^wm sm m*tmtf$ RtTO ■»!% «n*Wtm RmmI mm 

CTO *TOi 

®>iiro« cm^m mm ®>iiro« tot sm ftmm fmm w wm i cm“t 
ft*|®T TOFF WWW ’fST-WFS? <£rm R*4RitlHW CmTOm TO I TO* ftmt 
stfm&Rm^t '©iwi'oiw strom mm cmro rotm% fmj^ rom* ffiftm mro ^ i 
rom mstcmm mm?r mm <ro rort<t romm ro ro* fmjrc rom^ mm m tot 
wwww cwt®r mfmsRs *m cmro mnwisra m^m ws 

mf^rn cm^ernmcm Rsm mro *?r ro mm fmjm rorotc^ crntcm f^rot i 

mtro?r cmro msf^tfmc® ijftmt mro toti cm*ifi> cms tot 

fcroffi *ifoiM m^r ro* <?tft rot to mtroi ^ ftmftTO ^ m mcmtfam 
wi mfro mtmcro cm»t rot rorofimt msfr to^i «£) mro ^ ^fro 
$ro mc*w m <pw ^l*i mf^ic® mt% c^cc^ mmm mro® *?r mro rorot* m^t c^fiJ 
cmtcrnro tot m i mft cmro mm rot stmtc® fm^ fm*m ^ftmfro rom ro i 
smtrom mm rom rornm ro ro? m mramro fm^ ro? ror rorot* w 
rotm%t %^mro ?iro ro i mft ro mro mm ro? mrocm stHmt mro mm ^tt?r 
mrom mm ro laitcro mm rotm%t ^ftmfro rorot* mrnc® to i 

ftro ro rorom film® m^m mm *t1ro annul* romn i ^t cro mrnm mm rofi 
mp«imm ^ifrom romm ro i m?TOcro tot rorol^K ^mtmrn rorom© ^ifrom 
^®f% <4m w 2t%rnmtm m^m mm m%?t i^mN i tmj*t mft R?^m* mm^ mm *t%^ 
i^mm ^ i fsfm^rorn^ mm romror ^m vt^n mm annul* m«t rnmcm ro 
mi 

l^tmt, ^ rou W'Q cm?^ cmront mrnm, t^w, m^mtmro «*n* ^nmiiiwi 
m?s cmtro mm '*1^ ro^m i mro ^m •'iflmrot to cm?n tmjrccmm m?s 
'5«ic'® to cmt mftmcm ‘“1%^ mfefm m ^r i "* 1 %^ mrot m«t m^t® to mj^t ^ 
rot to ro 'oiyrro mto cro to i wc*t rotm 5 ? TOtm cm® msm^ mtm't 
t^tlro *t% cmm mm rtoj ^rrr Hero frosm mm mm ^ 

o 

*Y 






















































































































^at, ^st« *1% 








1. %* ^t ^ ■sprat W’ilu’e ^ CTR? 

2. ftRw c^t 5 h’$toi raraser B+mihwh f 5 ^ jjw k % ^tw ^ ^ro? 

3. *jWt W ITNflo 1% 1( t%3 SfcUtBR fallen? 

4. 1^> '*t1% RpIM RmmI 4><l1 m? 

5. c^t l w raw w raflsw? 

6. ‘*ra s fi> cfrarnitara ^tf^ wsHiit ^icsi 5 n rarat ^it i <pi$fi>c<p 5 cm t>Rt ^pit i 


(?) ranft raro w*i% m ^rr? 

0*0 i>Rc® raft o.5 s rarara Rtc*t 'stew w ^wt ^H? 

7. sw? RfltMhl R55 Tfs^ssr C5fw 800 m *£R? ’Iteral? C^*Rfi» 
250 m *$$C5 ^F#«^ i ftwl^tara *ttft ’tltC’l* RtWT 4PT *itflHfil (T&TOra 
^ratra i R'ari'»iw 2 x io 8 Ph»i* *nft i Tift i ♦nfsfa ^ i kg ^?r, 
fiwMui* *llftc® ^5 ft»ra ^ ^ft^ TSltE^ I 

8. 40 kg TOsT <W Rl®R» ftft te 12 s ^tw ^ I ftftfls sR^jt 2 oft 4ra? Slftft 

vSdd'oI 20 cm i 


(^) 'Q'SR W? 

0*0 raRra# craft w 'S»\sifl «iiwkH to%? 

(*0 ^Iffr 'Q&C® (R W ra>tW ^»n«r? 

(ra) ftft ftai crate® 'ak® era w ■wst raraes? ratratra? 

9. era rara*ra ’rt^ratra cft*R ^tran ^traift rajrara]? to ^tcrara cscra ft^fira *1% ^’ttracrara 
•rarasft "sp® ra® sjfrarat rae^ era, i^rc® fah^|vS*i Mih ^*tra ^?r rat i 
(ra») ft^foii *1% ^mlw ®hjRi iRrai’it®!! ^t? 

0*0 ftv»Qp« 1 *l% ramlws ^^ftrat’JjFit ■#? 



















































shsf 


1. f?f®? W f?f®? R®T 
£|mjM ^»?R ^RcH MC*R *tfiR's*i "?? 
4R? CTfi> 4.07 f5C? C^NtER 3.«IC^ l OA, 
AB, BC 4RS CD 43 W ^«R *lf®rfi>® 
^t®r "^wR c*iC’llu'o ^Rr Rt R»R*T ^RJ "^Rf 
4>3i ^c?ic^? 

2. 50 kg 'bm* 4<pfiS OT3 10 s 4 f^f® MC?l 
5 m ^*tC3 i CR 4»'®5^ <FR? <PMC^? 
'fit? ^5? 


4 . 4 R 5 1 i> (frar 4 . 08 ) 4 R> '®tfc*f 10 kg 

43* ^5RJ ^ItEH 5 kg «C33 ^fi> <^(.<P f$3> 
5 m t^f? *TC3 3Hf ^«ic^ i 

CSC® fRR, ^*R 10 kg 
®3fi> f^CTO fk3> 43? 5 kg ®3fi> 

Ik* tea ^ 3RC3 i W 10 kg «3fr 
1 m Rct> 43? 5 kg ®3fi> 1 m t 5*IC3 
^cks ^s*R ^6? C3*t W? 

5. 100 m 'Q^R C3t?» 5 kg «C33 43# R 5 '* 

CSC® OTORt C3*R vStt'aR 

5tf%*t% ®t? f3»3 ■“!%? %®f RC3? 



^R(s) 

4.07: C33 RRR C^RffrS i 


r®t sum 4»^r *r 'sR 5 tf® i *t% rc°ii 



1 m 


4, 

ffcar 4.08: ^ f®? ®3 rsR^r fk? 
c#w i 


3. 5 kg 'swu 43# f*3R '0*tR 10 s 43# 
500 J. *#313 3®T SfCRff RRf A.wf^iy 




























































■m, W5T 







•IW( V)fN*rt« 


1. c^ri^? 

(^) ^T 0*T) 

(^t) c<p*if^ (*r) «*fl> 

2. 5 kg 'ewm 20 cm, 30 cm, 40 cm 'Q 50 cm ^Plti C^t*? 

>mu>ui c^t? 

(^F) 20 cm (*0 30 cm 

(*t) 40 cm (*T) 50 cm 


(FHfM (f&3| 4.09) >ai«pflW 3 « 4 Stefa ^5<T^ I 


Y 



fi>3[ 4.09: wif^ar 


3. l&t*l 4.10 ipHIdohh wh ^SRC*! fa^t-^TStefa ^hI^Hos *tfa? 

(*) OA TOt (*t) AB ^C*t 
(*t) CD Wt (?) DE W& 

4. slf%*|%^5? 

(*) 1.25 x 10 s J (*t) 5.0 x 10 4 J 
(*t) 1.25 X 10 4 J (*T) 6.2 X 10 3 J 


















5. ■*i^ ^ m? 

(0 « faring, csnfe ■*!% 

(ii) «M4HMUlMj *1% ^ ^ ^ H4UHWMJ ^ <i<|4>l<l <MCa 

(iii) <I'*p1 ^*<k.'o t4Rf ^J^RT i4R^ PifiS*) ®PT ^lc*)l 'st^Q 

%5*<?F 

(*) i 0*0 ii 

(*f) ii « iii (*T) i, ii « iii 

6. Tjft TjH ^G«1 <4RT "SJW C^1*T '*1^ «ItW? 

(^) 

(«t) (vr) 4l>1l*|ft4> --i% 

^SR%T 8ftT 

1. 40 kg «C?!?r ^t 5 !^ ^ 60 kg «C^?r <4R s f& wjw C^ 

(4R 1 J ilc , 4 flTl® <PW GTlE® ^fso s^lym ‘4R 5 ^ ®tl*P'llii C’ff^K i OTfa5?T ■'i^ii 

5»mw C^t f^®f 30 m/min i 

(^) ^\s| #t? 

0<0 so j ■# «wi«? 

(*t) fsH* ^cati 

(*l) CWT i<sro«m ^vsl f^*T f^Tt ’llftf'®*? i 

2. C®tft ^#5* 5 '© s flTT *ltC^ I ^WS\ 20 Plft ^ 2|f^ 'seflTf 22fi> ffif® 

«im&r 5 ^k» estfor 41^ w *itcn 1 if 5 ^»ifir tea ^rst? 4.5 

1 <4*^ CT, cerR’fl 64 C^f®? 75 C^f®i I 

(*F) lt t% £J«TR ^t? 

(*T) ^1W « -*t% i£RT W jfi far IN I 

(*t) CStft >t *tfNH ^l®t 4»wf^.®i R.»ih ^»wl i 

(*T) C®tft 'Q ^Tsf? 'SJWJ ^1? '•M'al C^f*l? vS'SW* *qdw fftQ I 









































